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nSLl if* I ^T^ L T CI ? MI 9 AL INDUSTRIES LIMITED, of Imperial 
2SSk k^"*' LDnd f» S - W,L > a British Company, do hereby declare 

die invention, for which we pray that a patent may be granted to us, and the method 

Steven!?: I" P erformed > "> «* Particularly deJribed in and by the following 

This invention relates to new pharmaceutical compositions and to new compounds 
and more parociikrly ,t relates to pharmaceutical compositions containing kynurenic 

% JTT^ Z^- m "fT. 118 MM"** of effects foll ™ing the fombmation 
of reagm-hke antibodies and their antigens, and it also relates to nlw kynurenic acid 
derivatives and the manufacture thereof. The said compositions and compounds are 
Useftri m the treatment of allergic asthma in man. Also, they are useful in the SeaLlnt 
otf other syndromes inmated by an antigen-antibody reaction, for example hay fever, 
urticaria and auto-immune diseases. F 3 ve > 

According to the mvention there are provided pharmaceutical compositions com- 
prising a compound of the formula : 
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SThX^TS r y ^ gen ' a ^ e f yl °I e ? yl radical or a Mo &* atom, R* stands 
tor a hydroxy or C„ alkoxy radical, and the benzene ring A may optionally bear 

S rc B ^T fubsntuents selected from C,_ 5 alkyl, C._ 5 alkoxj, benzyl, phenyl, 
SS^^. tMuoromethyl, nitro and amino ( — NH 2 ) radicals, or 20 
IS?!. said benzene ring A may optionally be fused with an unsuostimted ben- 
zene ring, a methoxy-substimted-benzene ring or a tetramethylene radical, or a non- 
toxic pliarmaceuncally-acceptable salt thereof, and an inert non-toxic phalacmti- 
cally-acceptable diluent or carrier. F 



1,334,705 



It is to be understood that the said compounds of formula I can exist in the 
tautomeric form having the genera) formula : — 
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COR* 



wherein R', R 2 and A have the meanings stated above, but for convenience in this 
specification they will all be referred to as 4-hydroxyqrinobne derivatives. 
P As a suitable value for R' there may be mentioned hydrogen or a mediyi orethy 
radical or a fluorine, chlorine, bromine or iodine atom. As ^^ble value for R 
when it stands for a C,- alkoxy radical there may be mentioned, for example, a 

me *r£ 5Ja may optionally bear one or two subsntuents ; selected Ita 
for example, methyl, ethyl, propyl, butyl, memoxy, emox^.propoxy, butoxy, benzyl, 
Xnvl bWloxy; acetyl, fluorine, chlorine, bromine, iodine, tnfluoromethyl, mtro 
So^aLVmSs, o7?t may optionally be fused with an unsubstituted benzene nng, 
a methoxy-substituted-benzene ring or a tetramemylene radical ; 

It is to be understood that the sad compounds of formula I in which the benzene 
ring A * W S an unsubstituted benzene ring, a memoxy-substituted-tenzaje .nng, 
™ a tetiSiylene radical, fall into three general classes, having the Mowing 
formulae: — 
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wherein ring B signifies one of the abovementioned fused substituents. In particular 
there may be mentioned compounds of the formula : — 



H Cor CHjO) 
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wherein R 1 and R 2 have the meanings stated above, and non-toxic pharmaceuticaliy- 
acceptable salts thereof, for example l-hydroxy-8-memoxybenzo(f)quinol-3-yl carb- 
oxylu: acid. 

. Suitable salts of the invention in the case where the said compounds of formula 

5 I are sufficiently basic are non-toxic pharmacmtically-acceptable acid-addition salts 5 
derived from inorganic or organic acids; examples are hydrochlorides, hydrobromides, 
tartrates or citrates. Suitable salts of the invention in the case where R 2 stands for a 
hydroxy radical are salts in which the cationic moiety is non-toxic and pharmaceuti- 
cally-acceptable, for example ammonium salts, alkali metal salts, alkaline earth metal 

JO salts, aluminium salts or salts with pharmaceutically-acceptable organic bases, for 10 
example piperidine, triethanolamine or ethylenediamine. 

Specific known compounds which are preferred compounds fior use as active 
ingredients in the pharmaceutical compositions of the invention are 4-hydroxy-8- 
nJtroquinol-2-yl carboxylk acid, and l-hydroxybenzo(f)quinol-3-yl carboxylic acid. 

15 Specific new compounds which are preferred compounds for use as active in- 15 

gradients in the pharmaceutical compositions of the invention are 4-hydroxy-7,8-di- 
methylquinol-2-yl carboxylic acid and 4-hydroxy-7-methyIqmnoi-2-yl carboxylic acid. 

The pharmaceutical compositions of die invention comprise conventional diluents 
or carriers and they can be obtained by well known methods. 

20 The compounds of formula I are particularly useful &r the treatment of allergic 20 

asthma, and for this purpose the said compositions are preferably in a form suitable 
for administration by inhalation. Suitable compositions comprise a mixture of the 
active ingredient with a solid diluent or carrier, for example lactose, the said mixture 
being in fine particulate form suitable for administration from a powder inhalation 

25 device. Alternatively, the compositions may be administered in the 'form of a suspen- 25 
sion or solution in a suitable liquid, for example water or an aqueous or non-aqueous 
medium, for adniinistration using a conventional nebulizer or a pressurised container. 

The pharmaceutical compositions of the invention may also contain, in addition 
to a compound of formula I, one or more other active ingredients selected from a ft- 

30 adrenergic stimulant, for example isoprenaline, adrenaline, orciprenaline, isoethacine, 30 
or a pharmaceutically-acceptable acid-addition salt thereof, for example a sulphate, 
or a known prostaglandin having bronchodiktory activity, for example prostaglandin 
Ei or E2, and/or a phosphodiesterase inhibitor selected from the following com- 
pounds : — 

35 (a) 3-acetaniido-6-metliyl-8-n-prcpyl-s-triazolo[4 3 3-a]pyrazine; 35 

(b) 2-amirfo-4Adi-Q_ 4 -alkyl-5-oxo-4,^ deriva- 
tives, ffor example 2-ammo-6^methyl-5-oxo-4-n-propyl-4,5-dmydro-s-trfazolo 
[l^-a]pyrimidine; 

(c) theophylline or a related 3,5-di-Q^-alkylxanthine derivative; and 

40 (d) 6,8-di-Q^-alkyl-5,6-dftycko-5-o [4,3-c] pyrimidine derivatives, for 4Q 

example 5 > 6^hydrc~5-oxo-6,8-di-n-propyl-s-triazoio[4,3-c] pyrimidine. 
The pharmaceutical compositions of this invention may contain from 1% to 50% 
by weight of a compound of formula I. In use in man, for example for the treatment 
of asthma, the dose of a compound of formula I will be from 0.01 to lmg./kg... at 

45 suitable intervals when relief or prevention of allergic airway obstruction is required. 45 
As stated above, the compounds of formula I, wherein A, R 1 and R 2 have the 
meanings stated above, and the non-toxic pharm aceutically- acceptable salts thereof, 
have useful biological properties. Furthermore, as indicated below, the compounds 
of formula I wherein R 2 stands for a Ci_<3 alkoxy radical are also useful as intermediates 

50 for the manufacture, by hydrolysis, of the corresponding acids. The majority of the 50 
compounds of formula I are new compounds, and these new compounds constitute a 
further feature of this invention. 

According to a further feature of the invention, therefore, there are provided 
compounds of the formula I wherein R 1 stands for hydrogen or a methyl or ethyl 

55 radical, R 2 stands for a hydroxy or d_« alkoxy radical, and the benzene ring A is 55 
optionally substituted with not more than two substituents selected from G__ s alkyl, 
Ci_ 5 alkoxy, benzyl, benzyloxy, acetyl, halogen, trifluoromethyl, nitro or "amino 
(— NH 2 ) radicals, or wherein the benzene ring A is optionally fused in the 5,6- or 
7,8-position with an unsubstituted benzene ring, a methoxy-substituted-benzene ring, 

60 or a tetramethylene radical, and non-toxic pharmaceutically-acceptable salts thereof; 60 
but excluding the following known compounds : — 

4-hydroxyquinol-2-yl carboxylic acid and its methyl ester, 4-hydroxy-8-methylquinol- 
2-yl carboxylic acid, 4-hydroxy-6-methylquinol-2-yl carboxylic acid and its ethyl ester, 
methyl 4-hydroxy-6,8-dimethylquinol-2-yl carboxylate, 4-hydroxy-7-methoxyquinol-2- 
65 yl carboxylic acid, 4-hydroxy-6-methoxyquinol-2-yl carboxylic acid and its ethyl ester, 65 
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4-hydroxy-8-methoxyquinol-2-yl carboxylic acid and its methyl and ethyl esters, 4- 
hydroxy-5,6^methoxyquinoI-2-yi carboxylic acid and its ethyl ester, 4-hydroxy-5,8- 
dimethoxyquinol-2-yl carboxylic add and its ethyl ester, 4-hydroxy-6,7-dimethoxy- 
quinol-2-yl carboxylic add and its methyl and ethyl esters, ethyl 4-hydroxy-7,8-di- 
methoxyquinol-2-yl carboxylate, 6-bromo-4-hydroxyquinol-2-yl carboxylic add, 7- 
bromo-4-hydroxyquinol-2-yl carboxylic add and its ethyl ester, 8-bromo-4-hydroxy- 
quinol-2-yl carboxylic acid, 5-chloro-4-hydroxyquinol-2-yl carboxylic acid and its 
methyl and ethyl esters, £<hlon>^hydroxyquinol-2-yl carboxylic add and its methyl 
ester, 7-chloro-4-hydroxyquinol-2--yl carboxylic acid and its methyl and ethyl esters, 
methyl 8-cWoro-4-hydroxyquinol-2-yl carboxylate, 4-hydroxy-7-iodoquinol-2-yl carb- 
oxylic acid and its ethyl ester, methyl and ethyl 6-fluoro-4-hydroxyquinol-2-yl carb- 
oxylate, 5,7-dibromo-4-hydroxyquinol-2-yl carboxylic acid and its ethyl ester, 5,6- 
dicWoro-4-hydroxyquinol-2-yl carboxylic add and its ethyl ester, 5,7-dichloro-4- 
hydroxyquinol-2-yl carboxylic add and its methyl and ethyl esters, 5,8-dichloro-4- 
hydroxyquinol-2-yl carboxylic acid and its ethyl ester, 6,7-dichloro-4-hydroxyquinol-2- 
yl carboxylic add and its ethyl ester, 6,8-dichloro-4-hydroxyquinol-2-yl carboxylic add 
and its ethyl ester, 4-hydroxy-3-methylquinol-2-yl carboxylic add, l-hydroxybenzo(f> 
quinol-3-yl carboxylic add and its ethyl ester, l-hyckoxy-7-methoxybenzo(f)quinol-3- 
yl carboxylic acid and its ethyl ester, l-hydroxy-10-methoxytrazo(f)quinol-3-yl 
carboxylic add and its ethyl ester, ethyl l-hydroxy-8-methoxybenzo(f)quinol^3-yl carb- 
oxylate, 4-hydroxybenzo{h)quinol-2-yl carboxylic add and its ethyl ester, 4-hydroxy- 

6- methoxybenzo(h)quinol-2-yl carboxylic add and its ethyl ester, 7,8,9,10-tetrahydro- 
4-h>^oxy-6^methoxybenzo(h)quinol-2-yl carboxyKc acid and its ethyl ester, 4-hydroxy- 

7- methoxy-8-mtroquinol-2-yl carboxylic add, 5-amino-4~hydroxyquinol-2-yl carboxylic 
add, 6-amino-4-hydroxyquinol-2-yl carboxyhc acid, 7-chloro-4-hydroxy-6-methoxy- 
quinol-2-yl carboxylic acid and its methyl and ethyl esters, methyl 8-acetyi-4-hydroxy- 
quinol-2-yl carboxylate, 6^acetyl-4-hydroxyquinol-2-yl carboxyhc add and its ethyl 
ester, methyl 6-chIoro-4-hydioxy-8-nitroquinol-2-yl carboxylate, 4-hydroxy-6-meth- 
oxy-8-nitroquinol-2-yl carboxylic add and its methyl ester, methyl 4-hydroxy-6-methyl- 

8- nitroquinol-2-yl carboxylate, methyl and ethyl 4-hydroxy-6-nitrt>quinol-2-yl carboxy- 
late, methyl 4-hydroxy-7-mtroquinol-2-yl carboxylate, 4-hydroxy-8-nitroquinol-2-yl 
carboxylic add and its methyl ester, 6^benzyl-4-hydroxyquinol-2-yl carboxyhc acid and 
its ethyl ester, 7-chloro-4-hydroxy-8-methylquinol-2-yl carboxylic acid and its ethyl 
ester, 5-bromo-4-hydroxy-6^methoxyquinol-2-yl carboxylic acid and its ethyl ester, 7- 
bromo-4-hydroxy-6-methoxyquinol-2-yl carboxyhc add and its ethyl ester, 4-hydroxy- 
5»iodo-8-methoxyquinol-2-yl carboxyhc acid, methyl 4-hydroxy-6^methoxy-7-trifluoro- 
methylquinol-2-yl carboxylate, methyl 8-cUoro-4-hydn>xy-5-trifluon)methylquinx)l-2-yl 
carboxylate, methyl 5-cMoro^hydroxy-6-methoxyquinol-2-yl carboxylase^ methyl 7- 
fluon>-4-hy^xy-6^me±oxyquinol-2-yl carboxylate, 4-hydroxy-3,5-dimethylquinol-2- 
yl carboxylic add and its ethyl ester, 4-hydroxy-3,6-dimethylqumol-2-yl carboxylic 
acid and its ethyl ester, 4-hydroxy-3,7-dimethylquinol-2-yl carboxyhc add and its 
ethyl ester, 4-hydroxy-3,8-dime±ylquinol-2-yl carboxylic add and its ethyl ester, 4- 
hyo^oxy-3^,6-trimethylquinol-2-yl carboxylic acid and its ethyl ester, 4-hydroxy- 
3A7-rrimethylquinol-2-yl carboxyKc acid, ethyl 4-hydroxy-3A8-trimethylqtunol-2-yl 
carboxylate, 6-ethoxy-4-hydroxy-3 -methylquinol-2-yI carboxyhc add and its ethyl 
ester, 8-ethoxy-4-hydroxy-3-methylquinol-2-yl carboxyhc acid and its ethyl ester, 7- 
ethoxy-4-hydroxy-3-methylquinol-2-yl carboxyhc acid and its ethyl ester, 4-hydroxy- 
7-methoxy~3-methylquinol-2-yl carboxyhc acid and its ethyl ester, 4-hydroxy-8-meth- 
oxy-3-methylquinol-2-yl carboxylic add and its ethyl ester, ethyl 4-hydroxy-6,8-di- 
methoxy-3-methylquinol-2-yl carboxylate, 5-bromo-4-hydroxy-3-methylquinol-2-yl 
carboxyhc add and its ethyl ester, 5-chloro-4-hydroxy-3-methylquinol-2-yl carboxylic 
add and its ethyl ester, 7-bromo-4-hydroxy-3-methylquinol-2-yI carboxyhc acid and 
its ethyl ester, 7-diloro-4-hydroxy-3-methylquinol-2-yl carboxyhc acid and its ethyl 
ester, 6-chloro-4-hydroxy-3-methylquinol-2-yl carboxylic acid, 6-bromo-4-hydroxy-3- 
methylquinol-2-yl carboxylic add and its ethyl ester, 8-chloro-4-hydroxy-3-methyl- 
quinol-2-yl carboxylic add and its ethyl ester, 8-bromo-4-hydroxy-3-methyIquinol-2-jd 
carboxylic add and its ethyl ester, ethyl 4-hydroxy-5-iodo-3 -methylquinol-2-yl carb- 
oxylate, 4-hyaroxy-6-iodo-3-methylqiiinol-2-yl carboxylic acid and its ethyl ester, 4- 
hydroxy-7-iodo-3-me±ylquinol-2-yl carboxyhc acid and its ethyl ester, 4-hydroxy-8- 
iodo-3-methylquinol-2-yl carboxyhc add and its ethyl ester, 5-fluoro-4-hydroxy-3- 
methylquinol-2-yl carboxylic acid and its ethyl ester, 6-fluoro-4-hydroxy-3-methyl- 
quinol-2-yl carboxylic add and its ethyl ester, 7-fluoro-4-hydroxy-3-methylquinol-2-yl 
carboxylic acid and its ethyl ester, 8-fluoro-4-hydroxy-3-methylquinol-2-yl carboxyhc 
acid and its ethyl ester, 8-chloro-4-hydroxy-33-dimethylquinol-2-yl carboxylic add 
and its ethyl ester, 4-hydroxy-3-methyl-5-m , fluoromethylquinol-2-yl carboxylic acid 
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and its ethyl ester, 4-hydroxy-3-inethyl-7-trifluommethylquinol-2-yl carboxylic acid 
and tts ethyl ester, ethyl 4-hydn>xy-3-methyl-5-nitroquinol-2-yI carboxylate, 4-hydroxy- 
3-methyl-6-nitroquinol-2-yl carboxylic add and its ethyl ester, and ethyl 4-hydroxy-3- 
methyl-7-nitroquinol-2-yl carboxylate. 

Particularly preferred new compounds are the two specific new compounds which 5 
are mentioned above, and non-toxic pharmaceutically-acceptable salts thereof. 

It is to be understood that for convenience the abovementioned new compounds 
of the invention will be referred to collectively hereinafter by the following formula : — 



OH 




wherein X, Y and Z correspond to A, R 1 and R 2 respectively. 10 
The new Q_ fl alkyl esters of the invention may be obtained by means of the 

Conrad-Iimpach reaction or, in the case of some of said esters, by the related process 

described below which involves an ester of acetylene dicarboxylic acid. 

According to a further feature of the invention therefore there is provided a 

process for the manufacture of compounds of formula VII wherein Z stands for a Q_ 6 15 

alkoxy radical, which comprises reacting an arylamine of the formula : — 




tor 



with a compound of the formula: — 

Z.CO.CHY.CO.COZ IX 

wherein X and Y have the meanings stated above and Z has the meaning stated imme- 20 
diately above (the Conrad-Limpach reaction). 

This process involves two stages. In the first stage there is formed a compound 
which in one of its tautomeric forms has the formula : 



COZ 
CHY 

\v X >N=C.COZ 




This stage may, for example, be carried out at an elevated temperature, for example 25 
a temperature of 80— 100°C, in an aromatic hydrocarbon solvent, for example ben- 
zene, under reaction conditions which facilitate the removal of water from the re- 
action mixture, for example in a Dean and Stark apparatus. 

The second stage of the Conrad-Limpach reaction involves ring-losing the com- 
pound of formula X so as to obtain a compound of the formula : 30 




to 



wherein X, Y and Z have the meanings stated immediately above. The said second 

stage may, for example, be carried out either by heating the compound of formula X 

at 230— 250°C, for example in diphenyl ether or a-chloronaphthalene, or by reacting 

the compound of formula X with polyphosphoric acid at 130— 180°C., for example 35 

about 150*G " r 



1,334,705 



According to a further feature of the invention there is provided a process far 
the manufacture of compounds of the formula VII wherein Y stands for hydrogen 
and Z stands for a alkoxy radical, which comprises reacting an arylanune of the 
formula VIII with an acetylene derivative of the formula : — 

5 ZCMZ.feC.COZ XI 

wherein Z has the meaning stated immediately above, in the presence of an alkanol 
of the formula ZOH, for example methanol, and, following an optional initial stage 
during which the temperature of the reaction mixture is not allowed to exceed 30°C., 
under the influence of heat, for example under reflux, so as to give a compound which 

10 in one of its tautomeric forms has the formula X wherein Y stands for hydrogen, and 
then ring-closing this compound, for example by either of the methods described 
above, to give the desired product of formula VII. 

According to a further feature of the invention there is provided a process for 
the manufacture of compounds of die formula VII wherein Z stands for a hydroxy 

15 radical, which comprises hydrolysing a compound of the formula : — 



20 



25 



45 




Example 3. 

The method described in Example 2 was repeated except that the 4-hydroxy-8- 
methylquinoi~2-yl carboxyUc add was replaced by the same amount of either 1- 
hydroxy-S-methpxybenzo(f)quinol-3-.yl carboxylic acid or one of. the foUowing com- 
pounds:— 



10 



15 



wherein X and Y have the meanings stated above, and Cy stands for a Q^alkoxy- 
carbonyl, C^n phenylalkoxycarbonyl, phenoxycarbonyl, cyano, carbamoyl (— CONH 2 ) 
or thiocarbamoyl (— <^NH 2 ) radical. 

As a suitable hydrolytic agent there may be mentioned, for example, an alkali 20 
metal hydroxide, for example sodium hydroxide, or an inorganic acid, for example 
sulphuric acid , . ._ . _ , 

According to a further feature of the invention there is provided a process for 
the manufacture of those of the new compounds of formula VII wherein Z stands for 
a C,_* alkoxy radical and die benzene ring X bears one or two amino radicals, which 25 
comprises catalytically reducing the nitro group(s) in die corresponding nitro denva- 
tive. 

It is to be understood that the starting materials used in the processes of this 
invention are obtainable by means of general reactions which are known to those 
30 skilled in the art. 4 

The invention is illustrated by the following Examples : — 

Example 1. 

An aerosol formulation was prepared consisting of finely divided 4-hydroxy-8- 
methylquinol-2-yl carboxyhc acid 2% w/w (screened through mesh size 90; British 
- Standard 410: 1962), isoprenaline sulphate 0.1% w/w (screened through mesh size 35 
90), and propeDant to 100% w/w (the propellant was a 60:40 v/v mixture of di- 
chloro-difluororaethane and l^-dichloro-l,l^-tetrafluoroethane). 

Example 2. 

4-Hydroxy-8-methylquinol-2-yl carboxylic acid (20g.; screened through mesh 
40 size 90), isoprenaline sulphate (0.1g.; screened through mesh size 90) and lactose 
(15g.; screened through mesh size 90) were thoroughly mixed. There was thus oo- 
tained a powder formulation suitable for inhalation for medicinal purposes. 
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There were thus obtained powder formulations suitable for inhalation for medicinal 
purposes. 

Example 4. 

Ethyl 4-hydroxy-7,8Klimethylquinol-2-yl carboxylate (lg.; see Example 9) was 
5 boiled with 10% (w/v) aqueous sodium hydroxide (lOmL) for 15 minutes. After cool- 
ing, the solution was acidified with dilute aqueous hydrochloric acid to pH 2 and the 
resultant precipitate was collected by filtration, washed with water, dned at 100 _ 
and successively crystallised from methanol and dimemylfonnanude. pere was thus 
obtained 4-hy(lroxy-7,8-dimethylquinol-2-yl carboxylic aad, m.p. 275—276 U (ae- 
10 composition). 

Example 5. 

The method described in Example 4 was repeated using the appropriate starting 
materials, and the Mowing compounds were obtained : — 

6^cetyl-3-ethyl-4-hydroxyquinol-2-yl carboxylic acid, , m.p. 260°C. (daomposmon), 
6-acetyl-4-hyctoxy-3-methylquinol-2-yl carboxyhc acid, m.p. 268— 269°C. (decom- 

^b__yloxy-4-hydroxyquinol-2-yl carboxyhc acid, m.p. 287°C. (decomposition); 
8 -n-butoxy-4-hydroxyquinol-2-yl carboxyhc acid, m.p. 257°C. (decompoauon); 

5- cUoro-4-hydroxy-8-methylquinol-2-yl carboxyhc add, m.p. 269°C (decomposition); 
4-hydroxy-6-iodoquinol-2-yl carboxyhc add, m.p. 308°C (decomposition); 20 
4-hyd ro xy-84odoqmnol-2-ylcarbo^^ . 
4-hydroxy-8-methoxy-5 -methylquinol-2-yl carboxyhc aad, m.p. 273°G (decomposi- 

4Sdroxy-6,8-dunethylquinol-2-yl carboxyhc add, m.p. 260— 260.5°C (decomposi- 
25 tionV 

4-hydroxy-6J-dime^ carboxylic acid, m*. 262^C (decomposition); 

4-hWoxy-7-mfluoromethylquinol-2-yl carboxylic aad, m.p. 277°C (decomposition), 
4-hyckoxy-5.methylquinol-2.yl carboxylic acid, m.p. 297°C (decomposmon); 
4-hydroxy-7-methyIquinol-2-yl carboxylic acid, m.p. 293 °C ^decomposition); and 
30 4-hydroxy-5,8-cbmemylquinol-2-yl carboxylic acid, m.p. 278°C. (decomposioon). 30 

Example 6. 

The method described in Example 4 was repeated using the appropriate startmg 
materials, and the following compounds were obtained : — _ 

6- n-butyl^hydroxyquinol.2-5_ carboxyHc acid, m.p. 271°C (decomposition); 
6^oro^hya^oxy-8-methylquinol-2-yl carboxyhc acid, m.p. 276°C (decomj^ition); 

7,8,9,10-tetrahydro^hydroxybenzo(h)quinol-2-yl carboxyhc aad, m.p. 279 U (at- 

TRuo^tydxoxyqnmoU2-'yl carboxyhc add, m.p. 304°C. (decomposition); and 
8-bromo^hWxy-6-memylquinol-3-yl carboxyhc acid, m.p. 269°C (decomposmon). 



35 



Example 7. 40 
A solution comprising methyl 8-methyl-4-hydroxyquinol-2-yl carboxylate (ob- 
tained as described in Example 11) was basified to pH 12 with 4N sodium hydroxide. 
The mixture was heated on a steam bath for 1* hours. The solution was filtered 
through kieselguhr, and the clear filtrate was addified to pH 1 with concentrated 
45 hydroduoric add. The resulting precipitate was filtered off, 45 
crystallised from 50% v/v aqueous dimethylformamide to give 8^thyl-4-hydroxy- 
quinol-2-yl carboxyhc add, m.p.242°C. (decomposition). -.„■-. 

In a similar manner, using the appropriate starting materials, the following com- 
pounds were obtained: . . rn 

6-ethyl-4-hydroxyquinol-2-yl carboxylic add, m.p. 262°C. (decomposition); w 
8-cWoro-4-hydroxyquinol-2-yl carboxylic add, m.p. 2<50°G (decomposmon); 
6,8-dibromo-4-hydroxyquinol-2-yl carboxyhc add, m.p. 284°C. (decomposition); 
4-hydroxy^-mfluoromethylquinol-2-yl carboxylic acid, m.p. 231°C (decomposition); 
5,8-dibromo-4-hydroxyquinol-2-yl carboxyhc add, m.p. 269°G (decomposition); 
8-fluoro-4-hydroxyquinol-2-yl carboxyhc acid, m.p. 261°G (decomposition); ajtf.. 55 
4-hydroxy-7-nitroqmnol-2-yi carboxylic add, containing one mole of dimetnyltorm- 
amide of crystallisation, m.p. 294°C (decomposition). 

Example 8. 

Ethyl 4-hydroxy-5-methyiquinol-2-yl carboxylate (l.Og.) was hydrolysed by heat- 
60 inc at 100°G for 5 minutes together with 2N sodium hydroxide solution (20 ml.). oo 
The mixture was then addified to pH 1 with 4N hydrochloric acid, and the resulting 
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precipitate fUtered off There was thus obtained 4-hydroxy-5-methylquinol-2-yl carb- 
oxyhc acid, m.p. 297°C (decomposition). 

In the same way, but using the corresponding 7-methyl compound as the starting 

EKS k ^ W . a ? < ? tainecI ^Mr°xy-7-memylquinol-2-yl caxboxylic acid, m.p 
ZP3°G (decomposition). r ^ 

Example 9. 

Sodio diethyloxaloacetate (15.8g.) was added in portions of ca 2g. to a stirred 
mixture of ION hydrochloric add (10 ml.), water (100 ml.) and benzene (50 ml) at 
a temperature not exceeding 20°C The mixture was stirred for 1 hour, and the 
benzene layer was separated and washed with water (50ml.). The aqueous washings 10 
were back-extracted with benzene (50ml.) and the combined benzene solutions were 
dned over anhydrous magnesium sulphate and filtered. 2,3-Dimethylaiiiline (6g.) was 
added and the mixture boiled in an apparatus for continuously removing water from 
the reaction mixture (a Dean and Stark apparatus) until no more water was collected. 
15 lUe benzene was removed in vacua and the residue (a crude crotonate) was added 15 
r 09 ™?** 5 t0 boiHn g <*<hk>ronaphthalene (250 ml.). The mixture was 

neated at 250— 260°C until no more ethanol was liberated (about 5 minutes) The 
solution was cooled to room temperature and diluted by the addition of petroleum 

2rS^ 7 e sobd raidue washed with 6 portions of petroleum ether (b.p 40— 20 
60 C; each portion 50ml.). There was thus obtained, as solid residue, ethyl 4^hydroxy- 
7,8-dimethylquinol-2-ylcarboxylate,m.p. 136— 142°C. 

Example 10. 

Kmethyl acetylene dicarboxylate (5.9g.) was added dropwise to a stirred sohi- 
25 tjon of 2-ethylanihne (5.0g.) in methanol (50ml.) at a rate such that the temperature 25 

did not exceed 30°C When the addition was complete the solution was heated under 

reflux for 3 hours, and then cooled and the methanol evaporated off under reduced 

pressure, leaving a red oil This was added to polyphosphoric acid (100 ml ) and 

the mixture was stirred and heated in an oil bath at 180°C for 30 minutes The 
30 mixture was cooled and poured into water (500ml.). There was thus obtained a sohi- 30 

Hon comprising methyl 8-emyl-4-hydroxyquinol-2-yl carboxylate* 

In a similar manner, using the appropriate starring materials, there were obtained 

solutions comprising the following compounds: — 

methyl 6^emyI-4-hydnoxyquinol-2--yI carboxylate; 
35 methyl 8^oro-4-hydraxyquinol-2- carboxylate; 35 

methyl 6,8-dibromo-4-hydroxyquinol-2-yl carboxylate; 

methyl 4-hydroxy-8-mfluoromethylquinol-2-yl carboxylate; 

methyl 5,8-dibromo-4-hydroxyquinol-2-yl carboxylate; 

methyl 8-fluoro-4-hydroxyquinoI-2-yl carboxylate; and 
40 methyl 4-hydroxy-7-nitroquinol-2-yl carboxylate. 40 

Example 11. 

Sodium diethyl oxaloacetate (26.0g.) was added in portions of ca 2g. to 10N 
hydrochloric acid (10.9ml.) in water 200ml,). Benzene (200 ml.) was added, the mix- 
ture was shaken vigorously for one minute, and the layers were separated. The aqueous 

45 layer was further extracted with benzene (50ml.). The combined benzene extracts 45 
were added to 2,5-dimethylaniline (lO.Og.) and the mixture boiled overnight in appa- 
ratus for continuously removing water from the reaction mixture (Dean and Stark 
apparatus). The solution was cooled and the benzene removed by evaporation under 

ca ^™ ce ^ P re f sure - The residual deep green liquid was added dropwise to diphenyl 

50 either (200ml.) at 240°C. The mixture was heated at this temperature until no more 50 
ethanol was liberated (about 2 minutes) and the solution allowed to cool It was diluted 
with petroleum ether (b.p. 40— 60°C; 1 1.) and the precipitated grey solid was filtered 
off, washed with petroleum ether (b.p. 40-60° C) and recrystallised from cyclohexane 
(with carbon treatment) to give ethyl 5,8-dimethyl-4-hydroxyquinol-2-vl carboxvlate. 

55 mup. 108— 109°C J y ^ 55 

In a similar manner, using the appropriate starting materials, the following com- 
pounds were obtained:— & 
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R 


m.p. (°C) 




R 


m.p. (°C) 


6-Br 


254r-255 




6-PhCH 2 0— 


242—244 


6,7-Me 2 


233-235 




5-Cl-8-Me— 


137—139 


8-n-BuO— 


94-98 




6-Cl-8-Me— 


111—112 


6-n-Bu 


163—165 




6,7-Ci-PrO) 2 






128—128.5 




6-CH 3 CO-3-Et 
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Example 12. 

The method described in Example 11 was repeated, except that m-toluidme 
(90g.) was used as starting material in place of the 2^-dimethyIanihne. The crude 
product consisted of a mixture of two esters. This mixture (5g.) was separated 
diromatographically on a column of silica (1kg.; dimensions of column were 6 an.X 
100 cm.) eluted by chloroform containing a proportion of acetone increasing gradually 
from 5% to 20% v/v, to give ethyl 4-hydroxy-5-methylquinol-2-yl carboxylate, m.p. 
192°C, and ethyl 4-hydroxy-7-methylquinol-2-yl carboxylate, m.p. 204°C 

Example 13. . 
Dimethyl acetylene dicarboxylate (6\2g.) was added dropwise to a stirred solution 
of a-benzylaniline (8.0g.) in methanol (40 ml.), the temperature being mainlined 
below 30°C When the addition was complete, the solution was refluxed for 2 hours. 
The solution was then cooled and the methanol evaporated on\ leaving a green 
liquid This was added to polyphosphoric acid (140g.), and the mixture was heated 
at 200°C for 20 minutes. The solution was cooled, poured into a mixture of ice ana 
water (1kg.), and the resulting white suspension was stirred for 10 nunutes. It was 
then filtered, and the solid residue was washed with water and crystallised from 5 / c 
v/v aqueous dimethylformamide. There was thus obtained methyl &-benzyI-4-nydroxy- 
quinol-2-yl carboxylate, m.p. 195°C (decomposition). 

Example 14. 

2,4-Dinitrophenetole (5.0g.) in ethanol (100ml.) was shaken with hydrogen in 
the presence of 5% w/w paUadium on charcoal (0.5g.) at room temperature and 
atmospheric pressure until the amount of hydrogen absorbed corresponded to the re- 
duction of one nitro group. The catalyst was filtered off and the filtrate evaporated. 
The residue was dissolved in methanol (50ml.), dimethyl acetylene dicarboxylate 
(7 3g) was added, and the mixture was heated under reflux for two hours. The sol- 
vent was removed by distillation, the residue washed with ether, and filtered. The 
solid residue was crystallised from methanol to give N-[U-bis(methoxycarbonyl)vmyl] - 
2-emoxy-5-mtroaniline, rap. 158 — 160°C. 

This compound was cyclised by heating in diphenyl ether by die method of 
Example 11 to give methyl 8-ethoxy-4-hydroxy-5-mtroquinol-2-yl carboxylate, m.p. 
226— 227°C (crystallised from dioxan). 

Example 15. 

A solution of the nitro ester described in Example 14 (0.6g.) in dimethylform- 
amide (25 ml.) was shaken with hydrogen in the presence of 5% w/w palladium on 
charcoal (O.lg.) for 15 minutes. The hydrogen uptake was 150 ml. (theory 140 ml.). 
The catalyst was filtered off and the filtrate poured into water (100 ml.). The mixture 
was filtered and the residue crystallised from methanol to give methyl 5 -amino- o- 
ethoxy-4-hydroxyquinol-2-yl carboxylate, m.p. 164 — 165°C 
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It is «> be understood that in this specification no claim is made to the following 
known compounds or non-toxic pharmaceutically-acceptable salts thereof, to pharma- 
ceutical compositions comprising one of the said known compounds or salts thereof, 
or <to chemical processes for making any of the said known compounds or salts thereof: — 



5 




R 1 


R 2 


A 


H 


OEt 


6,7-(MeO) 2 


Me 


OEt 


H 


H 


OH 


6,7-(MeO) 2 


Me 


OEt 


6-MeO 


Me 


OH 


6-MeO 


Me 


OEt 


6>Me 2 


Me 


OEt 


6,7-(MeO) 2 


Me 


OEt 


6-C1 


H 


OEt 


H 


Me 


OEt 


5,6-Cl 2 



It is also to be understood that in this specification no claim is made to the fol- 
lowing known compounds or non-toxic pharmaceutically-acceptable salts thereof, or to 
processes for the manufacture thereof: — 4-hydroxyquinol-2-yl carboxylic acid and its 

10 methyl ester, 4-hydroxy-8-methylquinol-2-yl carboxylic acid, 4-hydroxy-6-methyI- 
quinoI-2-yi carboxylic acid and its ethyl ester, methyl 4-hydroxy-6,8^meihylquinol-2- 
yl carboxylate, 4-hydroxy-7-methoxyquinolr2-yl carboxylic acid, 4-hydroxy-6~methoxy- 
quinol-2-yl carboxylic acid and its ethyl ester, 4-hydroxy^-methoxyquiniol--2-yl carb- 
oxylic add and its methyl, and ethyl esters,- 4-hydroxy-5,6-dimothoxyquinol-2-yi carb- 

15 oxylic acid and its ethyl ester, 4-hydroxy-5,8-dimethoxyquinol-2-yl carboxylic acid and 
its ethyl ester, methyl 4-hydroxy-6,7-dimethoxyquinol-2-yl carboxylate, ethyl 4-hy- 
droxy-7,8-dimethoxyqtunioi-2-yl carboxylate, 6-bromo-4-hydroxyquinol-2-yl carb- 
oxylic acid, 7-bromo-4-hydroxyquinol-2r-yl carboxylic acid and its ethyl ester, 8- 
bromo - 4 - hydroxyquinol - 2 - yl carboxylic acid, 5 - chloro - 4 - hydroxy- 

20 quinol-2-yl carboxylic acid, and its methyl and ethyl esters, 6 - chloro- 
4-hydroxyquinol-2-yl carboxylic acid and its methyl ester, 7~chioiX)-4-nydroxyquinol- 
2-yl carboxylic acid and its methyl and ethyl esters, methyl 8-chloro-4-hydroxyquinol- 
2-yl carboxylate, 4-hydroxy-7-iodoquinol-2-yl carboxylic acid and its ethyl ester, 
methyl and ethyl 6-fluoro-4-hydroxyquinol-2-yl carboxylate, 5,7-dibromo-4-hydroxy- 

25 quinol-2-yl carboxyhc acid and its ethyl ester, 5,6-dichloro-4-hydroxyquinol-2-yI carb- 
oxylic acid and its ethyl ester, 5,7^chloro-4-hydroxyquinol-2-yl carboxylic acid and 
its methyl and ethyl esters, 5,8-<tichIoro-4-hydroxyquinol-2-yl carboxylic acid and its 
ethyl ester, 6,7-cUchloro-4-hydroxyquinol~2-yl carboxylic acid and its ethyl ester, 6,8-di- 
cMoro-4*hydroxyquino!-2-yl carboxylic add and its ethyl ester, 4-hydroxy-3 -methyl- 

30 quinolr2^yl carboxylic acid, l-hydroxybenzo(f)quinol-3-yl carboxylic acid and its ethyl 
ester y l-hydroxy-7-methoxybenzo(f)quinol-3-yl carboxylic add and its ethyl ester, 1-hy- 
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droxy-10-me*oxybenzo(f)quinol-3-yl carboxyhc acid and its "hylestos, ethyl 1-hy- 
dro X y-8-methoxyben2o(f)quiiiol-3-yl carboxylate, ^hydr^ybenz^hJqiunolW-y carb- 
oxyhc acid and its ethyl ^ter, ^hydroxy-e-in^oxybcnz^^oW-yl carboxyhc aad 
and its ethyl ester, 7,8A10-tetrahyoro^hydimy-6-meAoxybeiizo^)qum^2-yl carb- 
oxylfc add and its ethyl ester, 4-hydroxy-7-methoxy-8-nittoquinal-2 : yI carboxyhc acid, 5 
5 a^o-4-hydroxyqtrinol-2-yi carboxyhc acid, 6^raino^-hydroxyquinol-2-yl carboxyhc 
acid, 7<hloro-4-hydn>xy-6-methoxyquinol-2-yl carboxyhc acid and methyl and 
ethyl esters, methyl 8-acetyl-4-hydroxyqumol-2-yl carboxylate, 6-a^^-hydroxy- 
qumol-2-yl carboxyhc acid and its ethyl ester, methyl 6<Moro^-hydroxy-8-mtroqu 1 no - 

2- yl carboxylate, 4-hydroxy-6-methoxy-8-mtroqumol-2-yl carboxyhc aad and its 10 
raethvl ester, methyl 4-hydroxy-6-methyl-8-nitroquinol-2-yl carboxylate, methy and 
S VhySox^niVVinol-2-yl carboxylate, methyl 4-hydrexy-7-nmoqumol-2-yl 
carboxylate, 4-hydroxy-8-nitroquinol-2-yl carboxyhc acid and 16 *^ f 
benzyl^hydroxyquinol-2-yl carboxyhc add and its ethyl ester, 7^oro-4-hydroxy-8- 
Squhol^carboxyhc add aid its ethyl ester, 5-*™^^^'?^" 
quinol-2-yl carboxyhc acid and its ethyl ester, 7-bromo^hydroxy-6-methoxyq^oW- 
Jl carboxyhc add and its ethyl ester, 4-hydioxy-5-ic)do-8-me4oxyquhioK2-yl carb- 

oxylic acid, methyl 4-hydroxy-6-methoxy-7-mfluoromeAylqiimol-2-yl carbOTylate, 
methyl 8^Woro^-hydroxy-5-trifluoromethylquinol-2-yl ^ ox y^ .^J^^doro- 
on 4%droxy-6-methox^qum8l-2-yl ouboxylate, methyl 7-fluoro^-hydroxy-6-me*oxy- 20 
2 quinol-2-yl carboxylate, 4-hydroxy-3,5-dimethylq™ol-2-yl carboxyhc acid and its 

ethyl ester, 4-hydroxy-3,6-dimethylquinol-2-yl carboxyhc acid and its ethyl ester, 4- 
hydWsWethylJuinol^-yl carboxyhc add and its ^ ^ ^^'^T 
dimethylquinol-2-yl carboxyhc add and its ethyl ester, 4-hydroxy-3A^tnmethyl- 
qutooT-2-yl carboxyhc add" and its ethyl ester, ^^y± 6 'l: tn ^^y l f s ^ 1 ^ 25 
carboxyhc add, 6^moxy-4-hydroxy-3-methylquinol-2-yl carboxyhc aad and m ethyl 
ester 8-ethoxy-4-hydroxy-3-methylqirinol-2-yl carboxyhc aad and its ethyl ester, 7- 
Sy^hya^oxy-3-methylqumol^ carboxyhc add and its emyl eaer^hydroxy- 
7-m£y-3-med,ylquinol-2-yl carboxyhc acid and its ethyl ^'^y^" 8 "^- 
oxy-3-mediylquinol-2-yl carboxyhc add and its ethyl ester, ethyl 4-hydrox^^8-ai- 
me4oxy^methylquinol-2-yl carboxylate, 5-bromo^hydroxy-3-meAylquinol-2-yl 
Sjhc aaT Ld its ethyl ester, 5 i.loro^hydroxy-3 : methylquinol.2-yL caAoxyhc 
add and its ethyl ester, 7-bromo^-hydroxy-3 : methylqumoW-yl carboxylic aad and 
its ethyl ester, 7^oro^-hydroxy-3-memylquinol-2-yl ^. ^boxyhc and and m eAyl 
« eaer, ichloroU-hydroxy-3-methylquinol-2-yl carboxyhc aad, 6-bromo-4-hydroxy-3- 
35 ml%lq5noW-yl carboxyhc add and its ethyl ester, ^^^^^ 
quinol-2-yl carboxyhc add and its ethyl ester, 8-brom^hydray-3-methy q™ol-2-yl 
carboxyhc add and its ethyl ester, ethyl 4-hydroxy-5-iodc>-3-m^ 
oxylate, 4-hydroxy-6-i<)do-3-methylquinol-2-yl carboxyhc aad and its ethyl ester, 4- 
40 hSy^iodo-3-methylquinol-2-yl carboxyhc add and its ethyl fta^hydroxy-8- 
iodo-3-methylquinol-2-yl carboxylic add and its ethyl ester, 5-nuoro-4-hydroxy-3- 
Sylq3-2-yl carboxyhc aa'd and its ethyl ester, 6-fluo^hydmxy-3-methyl- 

3- 2-yl carboxyhc add and its ethyl ester, 7 ; fluoro-4-hy^ 

vl carboxyhc add and its ethyl ester, 8-fluoro^-hydroxy-3-nMthylqumol-2-yl carb- 
45 LKd Ld to ethyl ester, Wro^hydroxy-V-dimeAylqumol-2-yl carboxyhc 45 
45 S and its ethyl ester, 4.hydroxy-3-methyl-5-trifluoromethy qupo-2-y carboxyhc 
add and its ethyl ester, 4-hydroxy-3-methyl-7-trifluoromethylquinol-2-yl carboxyhc 
add and its ethyl ester, ethyl 4-hydroxy-3-methyl ; 5-ntooqdnol,2-yl carboxylate, 4- 
hydroxy-3-meifayl-6-mtroquinol-2-yl carboxyhc add and its ethyl ester, and ethyl 4- 
50 hydroxy-3-methyl-7-nitroquinol-2-yl carboxylate. 

Subject to the foregoing disclaimers, WHAT WE CLAIM IS: — 

1. A pharmaceutical composition comprising a compound of the tormina.— 



25 



30 



OH 



30 



35 



40 



wherein R 1 stands for hydrogen, a methyl or ethyl radical, or a ^en ato 55 
55 sands for a hydroxy or C,_« alkoxy radical, and the benzene ring A opuonally bears 
nTmore 4an two substitute selected from C- s alkyl, Q_i alkoxy, benzyl, phenyl, 
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benzyloxy, acetyl, halogen, trifluoromethyl, nitro and amino radicals, or wherein the 
said benzene ring A is optionally fused with an unsubstituted benzene ring ,a methoxy- 
substituted -benzene ring or a tetramethylene radical, or a non-toxic pharmaceutically- 
acceptable salt thereof, and an inert non-toxic phannaceuucally-acceptable diluent or 
carrier. 

2. A pharmaceutical composition comprising a compound of the formula: — 




wherein R 1 stands for hydrogen, a methyl or ethyl radical, or a halogen atom, R 2 
stands for a hydroxy or alkoxy radical, and the benzene ring A optionally bears 

10 a substituent selected from Q_ 5 alkyl, Q_ s alkoxy, benzyl, phenyl, benzyloxy, acetyl, 10 
halogen, trifluoromethyl, nitro and amino radicals, or wherein the said benzene ring A 
is optionally fused with an unsubstituted benzene ring or a me thoxy-substitu ted-ben zene 
ring, or a non-toxic pharmaceutically-acceptable salt thereof, and an inert non-toxic 
pharmaceurically-acceptable diluent or carrier. 

15 3. A composition as claimed in claim 1 wherein R 1 stands for hydrogen, a methyl 15 

or ethyl radical, or a fluorine, chlorine, bromine or iodine atom, R 2 stands for a hy- 
droxy, methoxy or ethoxy radical, arid the benzene ring A optionally bears one or 
two substituents selected from methyl, ethyl, propyl, butyl, methoxy, ethoxy, propoxy, 
butoxy, benzyl, phenyl, benzyloxy, acetyl, fluorine, chlorine, bromine, iodine, trifluoro- 

20 methyl, nkro and amino radicals, or it is optionally fused with an unsubstituted ben- 20 
zene ring, a methoxy substituted-benzene ring or a tetramethylene radical. 

4. A composition as claimed in any of claims 1 to 3 wherein the said compound 
of formula I is present as a non-toxic pharmaceutically-acceptable arid-addition salt 
or as a salt in which the canonic moiety is non-toxic and pharrnaceutically-acceptable. 

25 5. A composition as claimed in claim 4 in which the salt is an ammonium, alkali 25 

metal, alkaline earth metal, or aluminium salt, or a salt with piperidine, triethanol- 
amine or ethylmediarnine, 

6. A composition as claimed in claim 2 in which the active ingredient is 4-hydroxy- 
7,8-dimethyIquinoI-2-yl carboxylic acid or 4-hydroxy-7-methylquinoi-2-yl carboxylic 

30 acid. . . - 3Q 

7. A composition as claimed in claim 1 in which the active ingredient is 4-hydroxy- 
8-rutroquinol-2-yl carboxylic acid or l-hydroxybenzo{f)quinol-3-yl carboxylic acid 

8. A composition as claimed in any one of claims 1 to 7 which is in a form 
suitable for administration by inhalation. 

35 9. A composition as claimed in any one of claims 1 to 8 which contains, in addition 35 

to a compound of formula I, one or more other active ingredients selected from 
adrenergic stimulants, known prostaglandins having bronchodilatory activity, and/or a 
phosphodiesterase inhibitor selected from the following compounds : — 
(a) 3-acetamido-6-methyl-8-n-propyl-2-triazolo[4,3-a] pyrazine, 

40 (b) Z-animo^^di-Ci^-alkyl- 5-oxo-4,5 - dmyd^s-triazolo[ l,5-a]pyrixnidine deriva- 40 
tives, (c) theophylline and related 3,5 -di-Q_ 4 -alkykanthine derivatives, and (d) 6,8-di- 
Q^-a&yl-5,6-dmydrc^ derivatives. 

10. A composition as claimed in any of claims 1 to 9 which contains 1% to 50% 
by weight of a compound of formula I wherein A, R 1 and R 2 have the meanings stated 

45 in claim 1, or a non-toxic pharmaceutically-acceptable salt thereof. 45 

11. A compound of the formula: — 




wherein R l stands for hydrogen or a methyl or ethyl radical, R 2 stands for a hydroxy 
or Cm alkoxy radical, and die benzene ring A is optionally substituted with not more 
50 than two substituents selected from C,_ 5 alkyl, Cj_: 5 alkoxy, benzyl, benzyloxy, acetyl, 50 
halogen, trifluoromethyl, nitro or amino radicals, or wherein the benzene ring A is 
optionally fused in the 5,6- or 7,8-position with an unsubstituted benzene ring, a 
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raethoxy-substitutcd benzene ring or a tetramethylene radical, or a non-toxic pharma- 
ceutically-aoceptable salt thereof. 

12. 4-Hydroxy-7,8-dimeth3dquinol-2-yl carboxylic acid or a non-toxic pharma- 
ceutically-acceptable salt thereof . . 
5 13. 4-Hydroxy-7-memylquinol-2-yl carboxyUc acid or a non-toxic pharmaceuti- 5 

cally-accep table salt thereof. 

14. A process for die manufacture of those of the new compounds claimed in 
claim 11 wherein R 2 stands for a C,_ B alkoxy radical, which compounds have the 
formula : — 



to 

wherein X and Y correspond to A and R 1 respectively as defined in claim 11, and 
Z stands for a Ci_ 6 alkoxy radical, which comprises carrying out the Conrad--Limpach 
reaction on an arylamine of the formula : — 





; x Vnh z vm 



15 and a compound of the formula : — 15 

Z.CO.CHY.CO.COZ IX 

wherein X, Y and Z have the meanings stated immediately above. 

15. A process as claimed in claim 14 in which the first stage of the Oonrad-/ 
Limpach reaction is carried out at 80 — 100°C. in an aromatic hydrocarbon solvent 

20 under reaction conditions which facilitate the removal of water from the reaction 20 
mixture, and in which the second stage of the reaction is carried out by heating the 
intermediate compound at 230— 250°C, or by heating it with polyphosphoric acid at 
130— 180°G 

16. A process for the manufacture of compounds of the formula : — 




VU 

25 l^X^COZ 25 

wherein X has the meaning stated in claim 14, Y stands for hydrogen, and Z stands 
for a Ci- 6 alkoxy radical, which comprises reacting an arylamine of the formula VIII 
with an acetylene derivative of the formula : — 

ZOCC=C.COZ XI 

30 in the presence of an alkanol of the formula ZOH, and, following an optional initial 30 
stage during which the temperature of the reaction mixture is not allowed to exceed 
30°C, under the influence of heat, so as to give a compound which in one of its tau- 
tomeric forms has the formula X, and then heating this compound at 230— 250°C, 
or heating it with polyphosphoric add at 130— 180°C, and wherein X, Y and Z have 

35 the meanings stated immediately above. 35 
17. A process for the manufacture of those of the new compounds claimed in 
claim 11 wherein R 2 stands for a hydroxy radical, which compounds have the 
formula: — 

. . OH 

1 to 

coz, 
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wherein X and Y correspond to A and R 1 respectively as defined in claim 11, and Z 
stands for a hydroxy radical, which comprises hydrolysing a compound of the 



wherein X and Y have the meanings stated immediately above, and Cy stands for a 
Q-t alkoxycarbonyl, Q_ n phenylalkoxycarbonyl, phenoxycarbonyl, cyano, carbamoyl 
or thiocarbaraoyl radical. 

18. A process as claimed in claim 17 in which the hydrolytic agent is an alkali 
metal hydroxide or an inorganic acid. 

19. A process for the manufacture of those of the new compounds claimed in 
claim 11 wherein the benzene ring A bears one or two amino radicals and R 2 stands 
for a Q^g alkoxy radical, which comprises catalytically reducing the nitro group or 
groups in the corresponding nitro derivative. 

20. A pharmaceutical composition, claimed in claim 1, substantially as described 
hereinbefore in any of Examples 1 to3. 

21. A compound, claimed in claim 11, substantially as described hereinbefore in 
any of Examples 4 to 15. 

22. A process, claimed in claim 14, 16, 17 or 19, substantially as described 
hereinbefore in any of Examples 4 to 1 5. 
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